The isospin dependence of the spin-orbit potential is investigated for an effective Skyrme-like energy functional suitable for density dependent Hartree-Fock calculations. The magnitude of the isopin dependence is obtained from a fit to experimental data on finite spherical nuclei. It is found to be close to that of relativistic Hartree models. Consequently, the anomalous kink in the isotope shifts of Pb nuclei is well reproduced.
difference is caused by the different spin-orbit splitting of the single particle levels in these nuclei. Mass calculations within the Finite Range Droplet Model (FRDM) [16] , which are based on an isospin dependent spin-orbit term carefully adjusted to experimental data, are in excellent agreement with the relativistic predictions.
This gives us a hint, that one does not really need full relativistic calculations in order to understand these differences between conventional density dependent Hartree-Fock calculations and RMF theory. A spin-orbit term with a properly chosen isospin dependence might represent the essential part of a relativistic calculation. In this letter, we therefore explore the isospin dependence of the spin-orbit term in non-relativistic Skyrme calculations and analyze the consequences of this on the nuclear properties. We start from the Skyrme type The spin-orbit term in the single-particle field derived from this force has the form
where ρ τ is the density for neutrons or protons (τ = n or p) and W 1 = W 0 (1 + x w )/2, Table I ). It is interesting to note that the fit leads to a value of x w very close to zero, which corresponds to the one without the Fock term.
In order to study the spin-orbit term in the RMF theory we start from the standard
which contains nucleons ψ with mass m. σ-, ω-, ρ-mesons, the electromagnetic field and nonlinear self-interactions U(σ) of the σ-field,
In a non-relativistic approximation of the corresponding Dirac equation [17] we obtain the following single particle spin-orbit term:
with
, which is similar in form to the spin-orbit field (2), but which contains r-dependent parameters
The r-dependence drops out in the ratio W 1 /W 2 which is 1.13 for the parameter set NL1 [5] and 1.10 for the parameter set NL-SH [6] . This is only slightly higher than the value 1.0005 obtained in the Modified Skyrme Ansatz by the fit to the empirical data (see Table I ). The absolute size of the spin-orbit term turns out to be r-dependent, which stems from the rdependence of the effective mass m * (r). It can be approximated by m/m
A more careful consideration would therefore require an explicitly density dependent spinorbit term. It has not been included in the present investigation.
In Table II In Fig. 1 Summarizing, we conclude that the isospin dependence of the spin-orbit term has an essential influence on the details of anomalous isotope shifts of Pb-nuclei. A new Modified Skyrme Ansatz has been proposed, and the isospin dependence of the spin-orbit strength has been determined. The magnitude of this isospin dependence x w is in agreement with the deductions from the relativistic mean-field theory. A reasonably good agreement with the experimental data on the binding energies and charge radii has been obtained. The kink in the isotope shifts of Pb-nuclei has been obtained in the modified Skyrme ansatz. However, the agreement with the empirical isotope shifts for heavy Pb-nuclei is not so good as in the RMF theory. This calls for further investigations including a density dependence of the spin-orbit term.
Finally a remark about the isospin dependence of the spin-orbit term: our investigations lead to the interesting result, that the parameter x w in the Eq. (1) is close to zero. This leads practically to an isospin independent single-particle spin-orbit field in Eq. (2). This is in agreement with relativistic calculations, where the entire isospin-dependence of the spin-orbit field is caused by the parameter C ρ in Eq. (5), which is in fact rather small. In contrast the two-body spin-orbit potiential in conventional Skyrme theory is isospin independent. The exchange term, however, causes a strong isospin dependence in the corresponding singleparticle spin-orbit field. On the other hand, in the RMF theory the spin-orbit field has its origin in Lorentz covariance. There is no contribution from a two-body spin-orbit potential and an exchange term is therefore excluded. 
